Saccades in Parkinson's disease: Hypometric, slow, and maladaptive.
Visuomotor impairments, such as hypometria of visually guided saccades, are common in Parkinson's disease (PD). Explaining the mechanistic underpinning of such abnormal voluntary (eye) movements can provide insights into the pathophysiology of limb movement disorders in PD. We measured visually guided saccades in 20 PD patients using quantitative high-resolution oculography. The experiments source to determine whether common motor deficits in PD, such as those affecting visually-guided saccades reflect excessive inhibition of the superior colliculus or rather involvement of brainstem saccade generators. We found slowing, interruptions, and curvatures in the saccade trajectory. The curvature not only reflected the mismatch in the velocity of relatively slower vertical (compared to horizontal) saccades, but could be due to aberrant activation of the superior colliculus. The irregularities in the saccade trajectory and slowing were prominent in the vertical direction. We suggest that abnormal saccades in PD not only reflect abnormal tectal function, but also suggest abnormal oscillatory behavior in the reciprocally innervating circuit of excitatory and inhibitory burst neurons. Impaired function of excitatory and inhibitory burst neurons causing maladaptive feedback and premature activation of the superior colliculus can cause irregularity in saccade trajectory.